The purpose was to describe clinical, cognitive, and personality characteristics at baseline assessment of 249 participants, 19 to 60 years of age, in a multinational longitudinal study of autosomal dominant Alzheimer's disease (ADAD). Method: Participants (74% cognitively normal) were from ADAD families with mutations in 1 of 3 genes (APP, PSEN1, or PSEN2). Mixed model analyses, including family as a random variable and controlling for years from expected time of symptomatic onset of ADAD based on parental age at onset, compared 3 groups (cognitively normal mutation noncarriers, cognitively normal mutation carriers, very mildly impaired mutation carriers). Results: Global cognitive deficits similar to those observed in late-life sporadic Alzheimer's disease (AD) existed in very mild ADAD compared with cognitively normal carriers and noncarriers on all but 2 measures (Digit Span Backward, Letter Fluency for FAS) of episodic memory, semantic memory, working memory, attention, and speeded visuospatial abilities. Demented individuals were less extraverted, open, and conscientious than cognitively normal participants on the International Personality Item Pool. Differences in the relation between 3 measures (Logical Memory, Digit Symbol, attention switching) and time to expected age at symptomatic onset indicate that cognitive deficits on some measures can be detected in mutation carriers prior to symptomatic AD, and hence should be useful markers in subsequent longitudinal follow-up. Conclusions: Overall cognitive and personality deficits in very mild ADAD are similar to those seen in sporadic AD. Cognitive deficits also occur in asymptomatic mutation carriers who are closer to the expected time of dementia onset.
The Dominantly Inherited Alzheimer Network (DIAN) is a multinational collaborative prospective study of individuals at risk for autosomal dominant Alzheimer's disease (ADAD) who have mutations in one of three genes (APP, PSEN1, or PSEN2). The structure, implementation, and underlying principles of DIAN and a description of some of the biological characteristics (e.g., markers obtained from cerebrospinal fluid and neuroimaging) of the initial cohort have been described recently (Bateman et al., 2012; Morris et al., 2012) . Although one goal of this effort is the longitudinal description of the preclinical phase of the disease, the ultimate goal is to find ways to prevent symptomatic expression.
Because of the rarity of ADAD (Ͻ1% of all cases of Alzheimer's disease [AD] ), descriptions of its earliest effects on cognition are limited. Given geographic limitations, most reports describe a single family (e.g., Mondadori et al., 2006) , although, in some instances, the extended families are quite large (AcostaBaena et al., 2011) . Some research centers (e.g., Fox, Warrington, Seiffer, Agnew, & Rossor, 1998; Ringman et al., 2005) have collected data from multiple pedigrees, but their sample sizes are still relatively modest. A major goal of the DIAN cohort is to pool these research efforts to form a substantially larger sample. This will also pool the variability in the expression of the disease that appears to occur across the variety of specific mutations that lead to ADAD. Hence, in order to fully appreciate the influence of mutation status, it is necessary to include family in mixed model analyses.
Based on the limited information available (e.g., Lopera et al., 1997 ), ADAD appears to have deficits similar to those observed in far more common sporadic late-onset AD (LOAD). Specifically, it often begins with the hallmark deficit in episodic verbal memory, as well as difficulties in some aspects of executive function and visuospatial abilities. Some studies have shown that language is particularly sensitive to asymptomatic AD (e.g., Jacobs et al., 1995; Jones, Laukka, & Bäckman, 2006; Snowdon et al., 1996) , as deficits may be detected prior to the diagnosis of symptomatic AD (Acosta-Baena et al., 2011; Fox et al., 1998) . Hence, one purpose of this report is to describe the initial DIAN cohort's clinical and psychological characteristics. This description can then be used to plan clinical trials for asymptomatic mutation carriers, with the goal of preventing the cognitive consequences of the disease.
The goals of the present report were fourfold: First, we examined the extent to which the cognitive differences that have been observed in a wide range of tasks used in studies of sporadic AD also appear in this sample of DIAN participants with specific mutations. We expected global differences between the healthycontrol individuals and those with very mild symptomatic AD on a wide variety of cognitive measures, such as those that have already been reported for these tasks in LOAD (for a review, see Salmon & Bondi, 2009 ). Of course, if the profile of the cognitive differences is dissimilar (e.g., cognitive differences within only selected domains), then one may be concerned about the generalizability of studying the DIAN sample in understanding the much more prevalent LOAD. Second, we examined the extent to which there is a difference between people without the mutation and carriers who, at the time of testing, did not produce sufficient cognitive deficit to be diagnosed with even very mild symptomatic dementia. This provides information regarding the sensitivity of the cognitive measures in the preclinical phase. Third, given that AD is a progressive neurodegenerative disease, we expected cognitive performance to vary as a function of how close a participant was to the expected age at onset of symptomatic AD based on parental history, especially in the cognitively normal mutation carriers, but not in the participants who were mutation noncarriers. This would provide information from this cross-sectional study about what might be expected as the longitudinal study unfolds. Finally, we examined differences in personality in this sample. There is accumulating evidence that at least some aspects of personality appear to change in sporadic AD (Balsis, Carpenter, Storandt, 2005; Duchek, Balota, Storandt, & Larsen, 2007; Wilson et al., 2003; Wilson, Schneider, Arnold, Bienias, & Bennett, 2007) , and we asked whether similar differences would be detected in ADAD.
Method Participants
The data examined in this report were from the initial assessment of the 249 DIAN participants, aged 19 to 64 years, with known mutation status who were enrolled from January 26, 2009, through June 30, 2012. Participants with known mutation status were recruited from197 families at six sites in the United States, one in the United Kingdom, and three in Australia . Demographic characteristics, including education and ethnicity, were obtained by self-report. Table 1 shows the sample characteristics by Clinical Dementia Rating (CDR; Morris, 1993) and mutation status (carrier, noncarrier). Only mutation carriers were included in the groups with a CDR status greater than zero, given that the focus of this project is on ADAD rather than dementia due to other causes.
Clinical Evaluation
Experienced clinicians assessed each participant for the presence and severity of dementia based on semistructured interviews with the research participant and a knowledgeable collateral source (usually a spouse or an adult child), followed by a neurologic examination of the participant. The assessment protocol assesses cognitive problems that represent a decline from a former level of function for that individual, and interfere, to at least some degree, with the individual's ability to carry out accustomed activities. For example, the informant's report of recent onset of repetition of questions or statements, or misplacing items without independent retrieval, could represent memory deficit; unusual difficulty with dates or in finding familiar places could represent disorientation; and unaccustomed problems with calculations (such as in household finances) or in judgment (such as purchasing unneeded items) could indicate executive dysfunction. Diminished ability to carry out activities of daily living at the individual's usual level was sought (among other examples) in operating household appliances, driving a motor vehicle, maintaining hobbies, and keeping ap- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
pointments. Behavioral and personality change also was ascertained. The assessment protocol (Morris et al., 2006 ) also included demographic information, health history, an aphasia battery, medication history, and several commonly used scales, including the Functional Assessment Questionnaire (Pfeffer, Kurosaki, Harrah, Chance, & Filos, 1982) , the Geriatric Depression Scale (Sheikh & Yesavage, 1986) , the Mini-Mental State Exam (MMSE; Folstein, Folstein, & McHugh, 1975) , and the Rosen modification of the Hachinski Ischemic Scale (Rosen, Terry, Fuld, Katzman, & Peck, 1980) . The clinician synthesized all information to determine whether dementia was present or absent based on the principle of intraindividual cognitive decline relative to previously attained function (McKhann et al., 2011) . Importantly, without reference to the participant's performance on the psychometric battery, the clinician's judgment was operationalized with the CDR (Morris, 1993) , in which CDR 0 corresponds to cognitive normality, and CDR 0.5, 1, 2, and 3 represent very mild, mild, moderate, and severe dementia. An etiologic diagnosis of dementia (i.e., CDR Ն0.5) was made by the clinician in accordance with standard criteria (Morris et al., 2006) . The present study focuses on the discrimination between the earliest CDR .5 stage and CDR 0 (indicating no impairment), which, as noted, is primarily based on the informant's report of cognitive change in the ability to carry out everyday activities, together with observations from the examination of the individual. Previous studies have documented the diagnostic acumen of clinicians using this informant-based method in reliably discriminating nondemented persons from individuals at the earliest symptomatic stage of a dementing illness (Carr, Gray, Baty, & Morris, 2000; Galvin et al., 2005 , Morris et al., 1991 . The validated clinical criteria for AD used in this study (Morris, McKeel, Fulling, Torack, & Berg, 1988) are confirmed by the neuropathologic presence of AD in 93% of cases, including those identified in the CDR 0.5 stage . The CDR ratings for the six domains assessed (memory, orientation, judgment and problem solving, community affairs, home and hobbies, and personal care) can be summed for a CDR sum of boxes score, providing a finer gradation of impairment, and are presented below in Table 1 .
Genotyping for apolipoprotein E (APOE) and for pathogenic mutations in the APP, PSEN1, and PSEN2 genes was performed on DNA extracted from peripheral blood samples using methods described previously (Talbot et al., 1994) . Clinicians were unaware of APOE genotype results, and genotype data were not used diagnostically .
Psychometric Assessment
A 2-hr battery was administered independently of the clinical assessment. The Uniform Data Set Neuropsychological Test Battery included the following standard tests: Wechsler Memory Scale-Revised (WMS-R; Wechsler, 1987) Logical Memory (Story A only, immediate and delayed recall) and Digit Span; Category Fluency (animals, vegetables; Goodglass & Kaplan, 1983) ; Trailmaking A and B (Armitage, 1945) ; Digit Symbol from the Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 1981) ; the Boston Naming Test (30 odd items; Goodglass & Kaplan, 1983) . Letter fluency for F, A, and S, and immediate and delayed recall of a single presentation of a 16-item word list, were also obtained. After completing these tests, participants completed a computerized battery of seven cognitive tests of attention and executive functioning, language, and memory, as well as the 120-item International Personality Item Pool (IPIP; Goldberg et al., 2006) . The collateral source also completed the IPIP with respect to the participant.
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The Simon (1969) task and the Consonant-Vowel Odd-Even Switching task (Rogers & Monsell, 1995) assessed attentional selection and control; scores were percent correct (Duchek et al., 2009) . Working memory was measured with Reading Span (Daneman & Carpenter, 1980) and Computation Span (Conway et al., 2005) ; these two measures were summed to form a composite working memory score (total correct trials) for data analysis (Tse, Balota, Yap, Duchek, & McCabe, 2010) . A Semantic Categorization task (Smith, Shoben, & Rips, 1974) was developed that assessed retrieval of information from semantic memory under high attentional demands; the score was percent correct (Aschenbrenner et al., 2012) . Paper Folding (Salthouse, Mitchell, Skovronek, & Babcock, 1989 ) measured visuospatial ability; the score was total correct. Finally, a measure of associative episodic memory was administered; the Pair Binding task (Naveh-Benjamin, 2000) produced recall scores for number of correctly identified pairs of three types: (a) intact pairs from the list as originally learned, (b) pairs in which responses from learned pairs were rearranged so that they were associated with a different stimulus word (repaired items), and (c) new pairs.
In addition to the total accuracy scores, percent-correct subscores were also computed for three of the computerized tasks (see Tse et al., 2010 , for more details about the Simon and Switching tasks). Briefly, for the Simon task subscores were for congruent trials (arrow pointed the same direction as side of screen on which it appeared) and incongruent trials (arrow pointed opposite direction compared with side of screen). For the Switching task, the subscores were for the trials during which the same response was used throughout the block (pure block) versus for trials on which the participant was required to switch between two responses across trials (switch block). The two subscores on the semantic categorization task were for trials on which the stimuli were exemplars of the category (BIRD-robin) or were not exemplars but associates (e.g., BIRD-butterfly).
Procedure for Standardization and Quality Control
After data for the demographic, clinical, and psychological measures were collected by site personnel, they were subjected to a quality-control process and certified as available for analysis by the DIAN Clinical Core. New testers download the extensive administration and scoring manual accessible on the DIAN Web page and view the training DVD of the administration of the Uniform Data Set instruments. Prior to beginning their work, they review all assessment and scoring materials by phone with the Clinical Core's quality control supervisor for the psychometric battery (a licensed psychologist with a faculty appointment in the Psychology Department at Washington University). An audio recording of every tenth protocol is sent to the Clinical Core for review. Testers are also supervised on site by the site neuropsychologist, who reviews the scoring of each protocol (and initials it) before it is scanned into the central database. Each scanned protocol is then reviewed by the Clinical Core quality control supervisor; any administration or scoring issues are resolved prior to releasing the data for use by investigators. The computerized battery is uploaded directly to the database and is scored electronically.
Data Analyses
Because participants were recruited from multiple, distinct families, it is necessary to account for the variability in disease expression across different mutations. We conducted a mixed model regression analysis (MIXED; SAS 9.1, Cary, NC) with participants nested within family to account for the correlation between members of the same family. Cognitive performance at the individual level was then added to the model using fixed effects of time to expected onset, group, and the interaction between time to expected onset and group. The proportional reduction in total variance after including these effects was calculated as a measure of effect size. We conducted pairwise Student's t tests to determine whether cognitive performance differed significantly between specific groups. To assess the significance of the fixed effects, F tests were conducted with degrees of freedom estimated using the Satterthwaite method. This method has been shown to maintain Type I error rates at nominal levels (Manor & Zucker, 2004) . We report Cohen's d as a measure of effect size of each of these comparisons.
Three groups were used in the comparison of the cognitive data: CDR 0 noncarriers, CDR 0 mutation carriers, and CDR 0.5 mutation carriers. A fourth group (CDR 1.0) is also presented, but because of the small size of this sample, and because the present interest is in early stage AD, we only present the descriptive data for this group. Demographic data are shown for a fifth group (CDR 2 and 3) that was omitted from all scientific analyses because of its small size (n ϭ 6) and failure to perform many or all tests.
Descriptive and clinical data were analyzed using ANOVA and chi-square analyses. As noted, because descriptive analyses revealed that CDR 0 mutation carriers were approximately 6 years younger than CDR 0 noncarriers at the time of the entry visit, expected time to onset based on parental age of symptomatic onset was included as a covariate in all the mixed model analyses, along with its interaction with group. Inclusion of the interaction term allowed testing of the parallelism assumption required in analysis of covariance. In addition, the potential for nonparallel regression lines between the covariate and the various dependent variables was of primary interest in terms of the third goal of the study. Table 1 displays demographic and clinical characteristics of the sample. The CDR sum of boxes scores, the FAQ, and the modified Hachinski scores increased (ps Ͻ .001), and the MMSE decreased (p Ͻ .0001), with increasing global CDR. Depression scores were higher in the CDR 0.5s and CDR 1 groups than in the other groups (p Ͻ .0001). As noted, the CDR 0 mutation carriers were younger (34.6 years) than the CDR 0 noncarriers (40.4 years) and the CDR 0.5 mutation carriers (44.1) years (p Ͻ .001), and therefore the CDR 0 noncarriers (Ϫ6.6 years) were, on average, closer to parental age of onset compared with the CDR 0 mutation carriers (Ϫ12.7 years; p Ͻ .001). This difference occurred for two reasons: (a) only 3% of the CDR 0 mutation carriers were older than 50, compared with 17% of the noncarriers, because many older mutation carriers were no longer CDR 0, and (b) 26% of the CDR 0 mutation carriers were under age 30 compared with only 12% of CDR 0 noncarriers. As expected, the CDR 0.5 mutation carriers were closest to the expected age of symptomatic onset (Ϫ1.9 years). Including expected time to onset in the data analyses also functionally controls for age.
Results
We now turn to the four major questions motivating this project. First, are there widespread cognitive differences between CDR 0s and very mild dementia (CDR 0.5s), as has been reported in previous studies with these tasks in LOAD? Table 2 provides means and standard deviations for the cognitive measures from the battery of tests for participants with CDR 0, 0.5, and 1 at entry; the six CDR 2s and 3s could not perform most of the tasks. As noted, although performance for the CDR 1 group is presented in the tables, the analyses focus on the more important comparison of the two CDR 0 and CDR .5 groups. The results of the mixed model analyses, along with Cohen's d for each of the three group comparisons for each of the dependent measures, are displayed in Table 3 . As shown, the mixed model analyses yielded significant main effects of group for all measures, with the exception of Digit Span Backwards and Letter Fluency. Post hoc comparisons indicated that, with a few exceptions, the CDR 0.5 group performed more poorly than either of the CDR 0 groups. Although the main effects of group were significant, as shown in Table 3 , the post hoc pairwise comparisons were not for the intact and repaired items from Pair Binding. In general, these results clearly indicate that the cognitive differences between CDR 0 individuals, regardless of whether they were mutation carriers or not, and 0.5 individuals were widespread across tasks that have been shown to be sensitive to very mild LOAD.
The second question addressed was whether there were any differences between CDR 0 mutation carriers and noncarriers. As shown in Table 3 , the analyses indicated better performance by the noncarriers than the carriers only on Logical Memory delayed recall and Semantic Categorization accuracy performance.
The third question addressed the influence of the expected time to onset on the dependent variables. If it differed across groups, one would expect different regression functions for the correlation between expected time to onset and the dependent variable (i.e., a lack of parallelism). There were significant interactions in the analyses for Logical Memory immediate and delayed recall, the Digit Symbol task, and the accuracy estimates from the Simon attention task. These significant interactions indicate that at least two of the regression lines relating time to expected onset to performance on the task are significantly different from each other. For the Simon task, the interaction regression coefficients for the two CDR 0 groups were not significantly different from 0 (ps Ͼ .05), but the coefficient for the CDR 0.5 group was (p Ͻ .05).
Importantly, time to expected onset was more strongly correlated with scores on the two Logical Memory measures and Digit Symbol not only in the CDR 0.5 group but also in the CDR 0 mutation carriers than it was in CDR 0 noncarriers. As shown in Figure 1 , the regression lines as a function of time from age at baseline assessment to expected age of onset were quite flat for CDR 0 noncarriers (B weights ϭ Ϫ.02 in both cases) and not significantly different from 0 for the two Logical Memory meaThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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sures (immediate and delayed recall). There was, however, a significant downward slope to the regression lines for both the CDR 0 mutation carriers and CDR 0.5 individuals. The B weights for the CDR 0 mutation carriers were Ϫ.12 (p ϭ .03) for Logical Memory immediate and Ϫ.18 (p ϭ .003) for delayed recall; for the CDR 0.5 group, the weights were Ϫ.26 (p ϭ .004) for immediate and Ϫ.35 (p ϭ .0003) for delayed recall. There was a significant downward slope in Digit Symbol performance in the CDR 0 noncarriers (B weight ϭ Ϫ.21, p Ͻ .05), which is consistent with the well-known age effect on this measure (e.g., Storandt, 1976) . This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
The slope of the regression line was even steeper for the CDR 0 mutation carriers (Ϫ.55, p Ͻ .005) and the CDR 0.5s (Ϫ.98, p Ͻ .0001), indicating effects of both age and disease. Means (and SDs) of the accuracy subscores from three of the computerized tasks are shown for each group in the upper portion of Table 4 , with the corresponding reaction time (RT) data displayed in the bottom half of the table. The results from mixed model analyses, along with Cohen's d for these measures are displayed in Table 5 . First, consider the accuracy data. There were main effects of group on all accuracy measures, with the exception of the relatively easy exemplar items on the categorization task. In addition, there were reliable interactions between group and time to expected onset in the more difficult conditions in the Simon task (incongruent trials), Switch task (Switch trials), and the Semantic Categorization task (associate trials). These interactions reflected greater slopes for the CDR .5s than for CDR 0 carriers or the CDR 0 noncarriers, which did not differ from zero. In addition, it is important to note that for the more difficult associate condition for Note. RT ϭ reaction time; CDR ϭ Clinical Dementia Rating. This document is copyrighted by the American Psychological Association or one of its allied publishers.
the categorization task, there was a reliable difference between the CDR 0 carriers and noncarriers. Turning to the response latency data from subscores of the computerized tasks, the results of the mixed model analyses on RTs revealed significant group differences on all RT measures except the exemplars from the Semantic Categorization task. As shown in Table 5 , post hoc comparisons following significant group effects indicated that the two CDR 0 groups did not differ from each other, and both of these groups were faster than the CDR 0.5 group, with only one exception. The CDR 0 carriers did not differ from the CDR 0.5 group on RTs from the switch block of the Switching task.
The analyses of the RTs also yielded a significant interaction between group and time to expected onset only on the more difficult switch block from the Switching task (p ϭ .04). As shown in Figure 1 , this interaction reflected a pattern that was similar to that reported for Logical Memory and Digit Symbol. Time to expected symptomatic onset was strongly correlated with the RTs in the block of trials in which participants had to switch back and forth between responding to letters versus numbers not only in the CDR 0.5s (B weight ϭ 34, p ϭ .003), but also in the CDR 0 mutation carriers (B weight ϭ 15, p ϭ .01). This did not occur in the CDR 0 noncarriers (B weight ϭ 6, p ϭ .15).
The fourth and final question addressed in this project was whether there were differences in personality as a function of group. The means and standard deviations of scores on the five personality factors from the IPIP supplied by the participants and by the informants (about the participants) are shown in Table 6 . In addition, we display, at the bottom of Table 6 , the correlations between the informant and participant reports. As shown, most correlations are of moderate size between the informant and the participant, with agreeableness showing the smallest correlations. One must be cautious not to over interpret these correlations, especially for the CDR 1.0 group, which only included 18 participants.
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The data in the upper portion of Table 6 provide the personality estimates from the participants' reports, with the results from the mixed model analyses and Cohen's ds for the individual comparisons in Table 7 . As shown, there were significant group main effects in the participants' self-reports for both extraversion and conscientiousness. On post hoc comparisons, the cognitively normal mutation carriers and noncarriers did not differ from each other, but the CDR .5s were less conscientious than either of the CDR 0 group. In addition, as shown in Table 7 , the noncarriers were also less neurotic and more extroverted than the CDR .5 group. There was no evidence of a Groupϫ Time to Expected Age of Onset interaction for any of the participants' self-reported personality measures.
The data displayed in the middle third of Table 6 are for the informant reports, with the results from the mixed-level analyses and Cohen's ds for the individual comparisons in Table 7 . As shown, the analyses revealed significant group differences in the informants' reports for extraversion, openness, and conscientiousness. Post hoc comparisons revealed that the infor- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
mants viewed the CDR .5 group as significantly less extraverted, open, and conscientious than both of the CDR 0 groups. Although the means were in the predicted direction for neuroticism, the only significant difference was between the CDR 0 noncarriers and the CDR .5 group. Again, none of the interactions between group and time from onset were significant.
Discussion
There were four goals in the present study of the DIAN cohort. The first goal was to determine if the overall pattern observed in these individuals is similar to the pattern observed in LOAD. The results are very clear. There were differences across the wide spectrum of tasks in this younger DIAN cohort that are consistent with the pattern observed in LOAD. These results extend the conclusions of Lopera et al. (1997) to a larger cohort and to less severely impaired individuals. In their study, the demented group had a mean MSSE value of 14, as opposed to 27 in the present study. These results are also consistent with a more recent article by Acosta-Baena et al. (2011) on a larger cohort of 449 PSEN1 carriers in showing relatively widespread impairments across multiple domains in very early stage symp- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
tomatic AD. There may be tasks that show more or less sensitivity, but the present results clearly suggest a wide spectrum of deficits in the very mild symptomatic individuals in the DIAN cohort. The second goal was to determine if any of the present tasks were particularly sensitive to mutation presence in asymptomatic mutation carriers. The literature on asymptomatic cognitive deficits in ADAD is somewhat mixed. Specifically, some studies suggest that there may be specific deficits in verbal memory and performance IQ (Fox, Warrington, Seiffer, Agnew, & Rossor, 1998) , whereas other studies have shown localized differences in lexical-semantic tasks (e.g., famous face naming; ArangoLasprilla, Cuetos, Valencia, Uribe, & Lopera, 2007) . Ringman et al. (2005) provided evidence that mutation carriers had lower visuospatial and executive function working memory performance but did not find evidence of differences in verbal memory or language composite scores. Although there were tendencies for the carriers to perform worse than the noncarriers in the present sample, only Logical Memory delayed recall and the semantic categorization task produced reliable differences. At first glance, the present results might suggest that episodic memory performance and language may be especially sensitive. It is unlikely, however, that any of the tasks in the present study or in other cognitive batteries are process pure (Jacoby, 1991) . For example, the present semantic verification task was developed to measure attentional control in semantic memory retrieval (Aschenbrenner et al., 2012) , and it is well established that there is a strong contribution of attention to episodic memory performance as reflected in tasks such as the Logical Memory task (e.g., Balota, Burgess, Cortese, & Adams, 2002) . Finally, in making comparisons across studies, one must be certain there are no impaired individuals in asymptomatic groups. In the present study, the CDR 0 individuals were highly functional, as reflected by the MMSE mean scores of 29.1 for both mutation carriers and noncarriers, and by the well-established CDR measure. Ongoing longitudinal work will be especially important in tracking the cognitive changes in these asymptomatic individuals.
The third goal of the present study was to examine the relationship between how far the person was from the expected age of symptomatic onset and cognitive decline. One might expect increased cognitive deficits in the mutation carriers as one first approaches, and then passes, the expected age of onset. In most measures, there was no evidence of a reliable interaction between expected time of onset and group. However, there was evidence found in two measures that were localized for the very mild CDR 0.5 individuals. Specifically, accuracy estimates from the more difficult conditions of the Simon task (incongruent condition) and the Semantic Categorization task (associate condition) were lower in the CDR 0.5 group as the time from expected age of symptomatic onset increased. This relation did not reliably occur on these specific tests in the two CDR 0 groups. This is noteworthy, given the very early stages of dementia in the CDR 0.5 individuals.
In addition to this pattern in the very mildly demented individuals, there was also evidence that even in the CDR 0 individuals, there were three tasks that produced reliable effects of time from expected age of symptomatic onset in the mutation carriers but not in the noncarriers. This effect was seen in both scores from Logical Memory, in Digit Symbol, and in the RT subscore from the switch blocks on the Switching task. Thus, even though the CDR 0 mutation carriers were very high functioning, there were preclinical indications of deficits in the domain of episodic memory (Logical Memory), speeded interference-based performance (Digit Symbol), and executive control (Switching). Although these effects were limited to only a few tasks in the present study, these results suggest that sensitive measures across multiple cognitive domains are sensitive to mutation status.
Finally, because one may be concerned about self-insight regarding personality, we were especially interested in the results from the informant sources, although these indeed were correlated with self-reports. It is clear that the informants see those who are cognitively normal as more extraverted, open, and conscientious than those who are demented. The participant reports yielded the same pattern for conscientiousness, whereas, for extraversion, the difference was only reliable between the CDR 0 noncarriers and the CDR .5 participants. There was a similar pattern in terms of neuroticism, but here both participants and the informants reported that the CDR 0 mutation carriers were similar to the CDR 0.5 group. There were no reports of differences between the two CDR 0 groups. Thus, although the differences found between the CDR 0 and the CDR .5 groups seen in the DIAN cohort are consistent with a degraded personality profile occurring with dementia of the Alzheimer type (DAT), there was no evidence of any differences in personality presymptomatically in the CDR 0 carriers versus CDR 0 noncarriers.
In sum, the primary purpose of the analyses reported here was to provide a baseline description of the clinical and cognitive status of a valuable multinational sample of primarily cognitively normal people from families with one of three autosomal dominant mutations that causes early onset AD. As expected, those who were not demented performed better on clinical and cognitive measures than those who were, even those only in the very mild symptomatic stage of the disease. Those who were demented in the DIAN cohort had a widespread pattern of cognitive deficits identical to the pattern typically observed in LOAD. In addition, crosssectional results from the cognitive measures indicated that as the study progresses, longitudinal changes in not only episodic memory but also speeded visuospatial abilities and attention may also be detected prior to dementia onset, indicating a preclinical cognitive signal in CDR 0 mutation carriers. Performance by cognitively normal mutation carriers who were closer to their expected age of onset of dementia was poorer on both immediate and delayed recall of Logical Memory, Digit Symbol, and the switch block of trials from a test of attention. These results are similar to those reported for LOAD (Johnson, Storandt, Morris & Galvin, 2009 ). The present results also indicate that there are widespread differences in personality during the earliest detectable stage of the disease.
